ABSTRACT The present study i s an analysis of the e f f e c t s of superovulatory doses of gonadotropins on the r a t e and time of ovulation and ovarian histology in immature gerbils. various combinations of pregnant mare serum gonadotropin (PMSG) and human chorionic gonadotropin ( H C G ) . response followed treatment with 10 IU PMSG and 20 IU HCG. dosages of PMSG inhibited superovulation, as did some combinations involving the highest dose of HCG. Entrapment of ova within corpora lutea was common in groups receiving high doses of e i t h e r gonadotropin. Luteal regression, appearing by day 3, occurred often i n groups receiving high doses of HCG. IU HCG resulted in both a near maximal superovulatory response and the l e a s t abnormal ovarian a l t e r a t i o n .
Groups were treated with
The maximum superovulatory High A dose of 10 IU PMSG and 5
There i s a wealth of l i t e r a t u r e detailing the action of gonadotropins on ovulation i t s e l f , b u t l i t t l e attention has been given to t h e i r ovarian e f f e c t s .
Wilson and Zarrow ( ' 6 2 ) report t h a t in the r a t high doses of PMSG i n h i b i t ovulation due t o the formation of c y s t i c f o l l i c l e s , and t h a t in the mouse rapid f o ll i c u l a r luteinization may entrap many ova.
that high PMSG doses induce a similar early luteinization with entrapment of ova. In the c a l f , Larsen e t a l . ( ' 7 1 ) reported normal luteal formation and regression following LH treatment.
I n the r a t , Cole ( ' 3 6 ) demonstrated
Reproductive studies in the Mongolian gerbil have included investigations of the estrous cycle (Barfield and Beeman, ' 6 8 ) , ovulation, f e r t i l i z a t i o n and cleavage stages (Marston and Chang, ' 6 6 ) . Superovulation was also b r i e f l y mentioned as p a r t of t h a t experimental work and in an introductory study of our own (Fischer and Fisher, '73) .
gonadotropins on t h e h i s t o l o g y o f t h e g e r b i l ovary.
There i s no published r e p o r t on the e f f e c t s o f This study was undertaken t o e s t a b l i s h the necessary dosages o f PMSG and HCG f o r maximum superovulation i n t h e immature g e r b i l , and t o study t h e ovarian h i s t o l o g y o f t h e t r e a t e d animals.
MATERIALS AND METHODS Four-t o six-week o l d prepuberal Mongolian g e r b i l s were placed i n eighteen groups o f f o u r each ( t a b l e 1 ) and were given i n t r aperitoneal i n j e c t i o n s o f from 0-30 I U PMSG i n 1/2 m l o f 0.9% s a l i n e followed 50 hours l a t e r by a s i m i l a r i n j e c t i o n o f 0-30 IU HCG. Ovulation was ascertained by t e a r i n g a p a r t and/or f l u s h i n g t h e oviduct. Mean o v u l a t i o n r a t e s o f each group were compared by t h e Student-Neuman-Keuls t e s t (Snedecor and Cochran, '67) 
t o t h a t o f the group having t h e highest r a t e .
Ovaries were f i x e d i n formalin-alcohol-acetic acid, sectioned and stained w i t h hematoxylin and eosin.
RESULTS The e f f e c t s on o v u l a t i o n o f two independent variables, PMSG and HCG, were t e s t e d a t various dosage l e v e l s ( t a b l e 1 ) .
s u f f i c i e n t t o s t i m u l a t e ovulation.
h i b i t e d superovulation, although many ova were released i n a l l o t h e r treatment groups. The best response was obtained i n t h e group r e c e i v i n g 10 I U PMSG and 20 I U HCG.
rates i n groups r e c e i v i n g t h e highest HCG dose (30 I U ) and 5 and 30 I U o f PMSG.
Neither hormone alone was
High doses (30 IU) o f PMSG s i g n i f i c a n t l y i n -S i g n i f i c a n t l y lower than t h i s group (p < 0.05) were the o v u l a t i o n Sections o f ovaries from a l l treatment groups were compared w i t h ovaries o f non-treated immature g e r b i l s , mature pregnant and non-pregnant g e r b i l s , and gonadotropin-t r e a t e d immature mice.
Some oocytes were trapped w i t h i n corpora l u t e a i n each group. However, an uncommonly l a r g e number o f corpora l u t e a contained oocytes i n groups r e c e i v i n g the higher dosages (20 and 30 IU) o f both PMSG and HCG. Such entrapment was never observed in corpora lutea of mature, non-treated g e r b i l s , but occasionally occurred in the immature treated mice. In some cases, up t o 90% of the corpora lutea in an ovary contained an entrapped egg.
ova may be seen i n a s i n g l e section ( f i g . 1 ) .
In such ovaries, several entrapped
Early luteal involution occurred in several groups. As early as day 3 a l l corpora lutea had regressed in some animals ( f i g . 2 ) . Many luteal c e l l s showed typical degenerative changes as macrophages and fibroblasts invaded the corpus luteum, b u t other i n t a c t luteal c e l l s retained t h e i r normal vesicular nuclei and tended t o elongate. The c e l l u l a r outlines became obscured and the c e l l s assumed an irregularly branched or spindle-shaped appearance. The combination of cell u l a r i n f i l t r a t i o n and c l u s t e r s of a l t e r e d luteal c e l l s gave the corpus luteum a d i s t i n c t i v e "swirled" appearance ( f i g . 3 ) .
as well as i n normal corpora lutea ( f i g s . 4, 5).
Entrapped ova were noted in these DISCUSSION Treatment with a broad dosage range of both PMSG and HCG in many combinations led to adequate b u t variable superovulation in the immature g e r b i l .
o f b o t h hormones. Even though several treatment groups showed s i g n i f i c a n t l y
The g r e a t e s t range ( 0 t o 59 ova) occurred i n t h e group r e c e i v i n g 20 I U lower r a t e s than t h e optimal (10 I U PMSG, 20 I U HCG), they s t i l l f e l l near o r w i t h i n t h e a r b i t r a r y l e v e l considered an adequate superovulatory response (20 ova). However, 30 I U PMSG i s i n h i b i t o r y s i n c e a l l groups r e c e i v i n g t h i s l e v e l showed a severe depression o f t h e o v u l a t i o n r a t e . This f i n d i n g i s i n c o n t r a s t t o an e a r l i e r study i n t h e mature g e r b i l , i n which even h i g h e r PMSG dosages r e s u l t e d i n s u p e r o v u l a t i o n (Marston and Chang, ' 6 6 ) .
When s e l e c t i n g t h e b e s t hormonal regimen from a s e r i e s o f combinations which a l l seem adequate, o t h e r f a c t o r s ought t o be considered.
doses o f HCG r e s u l t e d i n e a r l y r e g r e s s i o n o f corpora l u t e a i n a t l e a s t 50% o f
t h e o v a r i e s so t r e a t e d . Only w i t h t h e l o w e s t HCG l e v e l was t h i s abnormality
Moderate o r h i g h kept t o a minimum.
both hormones, l a r g e numbers o f ova were entrapped. The l e a s t number o f i ncluded ova occurred i n groups r e c e i v i n g 5 I U HCG and 5 o r 10 I U PMSG. I t i s important t o choose a hormonal dosage which b o t h reduces these two e f f e c t s and a1 lows adequate superovulation.
choice would be 10 I U PMSG and 5 I U HCG. 1 Section o f an ovary 3 days a f t e r HCG a d m i n i s t r a t i o n , showing normal corpora l u t e a . Three entrapped ova a r e present (arrows). X 56.
I n a d d i t i o n , i n groups r e c e i v i n g t h e two h i g h e s t l e
2 S e c t i o n o f an ovary 3 days a f t e r HCG a d m i n i s t r a t i o n , showing l u t e a l regression. X 56. 3 Higher m a g n i f i c a t i o n o f a r e g r e s s i n g corpus luteum. Pyknotic nuclear fragments and spindle-shaped l u t e a l c e l l s w i t h i r r e g u l a r o r o v o i d n u c l e i predominate. X 404. 4 Entrapped oocyte i n a r e g r e s s i n g corpus luteum. X 404. 5 Entrapped oocyte i n a normal corpus luteum. X 404. 
